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(54) GLASS ARTICLE AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve brightness and contrast of picture element display by forming a 
patterned Ag layer through a layer containing ZnO on an alkali- containing glass substrate to reduce the 
yellowing due to a Ag colloid. 

SOLUTION: The 10-200 nm thickness Zn-containing layer is formed by sputtering method, sol-gel method 
or the like on the alkali-containing glass substrate consisting of 50-72 wt.% Si02, 0-15 wt.% AI203, 6-24 
wt.% R20 (R20 represents metal oxides of one or more kinds selected from Li, Na and K) and 6-24 wt.% 
R'O (metal oxides of one or more kinds selected from Mg, Ca, Sr, Ba and Zn). Next, the patterned Ag layer 
is formed by applying the Ag paste consisting of 70-80 wt.% Ag power and 27-18 wt.% vehicle prepared by 
mixing an oil and a resin so as to have a prescribed shape on the ZnO- containing layer, drying and firing at 
500-600°C. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can hot be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim] 

[Claim 1] Glass goods with which the layer which contains ZnO between the aforementioned glass substrate and Ag 
layer was formed in the glass goods with which it comes to form Ag layer by which patterning was carried out on an 
alkali inclusion glass substrate. 

[Claim 2] Glass goods of the claim 1 publication whose glass goods are the electrodes for plasma displays. 

[Claim 3] The claim 1 whose geometric thickness of the layer containing ZnO is 10-200nm, or glass goods given in 

two. 

[Claim 4] The layer containing ZnO is the claims 1 and 2 which are the layers containing one kind of metal chosen out 
of the group which consists of B 5 aluminum, Si, Ga, Sn, Ti, Cr, In, and Hf, or glass goods given in three. 
[Claim 5] Composition of an alkali inclusion glass substrate 50 - 72% of the weight of Si02, It consists of 0 - 15% of 
the weight of aluminum2 03, 6 - 24% of the weight of R2 O, and 6 - 24% of the weight of R f O (R2 O). The oxide of 
one or more sorts of metals chosen out of the group which consists of Li, Na 5 and K, and R'O are the claims 1 , 2, and 3 
showing the oxide of one or more sorts of metals chosen out of the group which consists of Mg, calcium, Sr, Ba, and 
Zn, or glass goods given in four. 

[Claim 6] The manufacture technique of the glass goods which form the layer which contains ZnO between the 
aforementioned glass substrate and Ag layer in the manufacture technique of glass goods of coming to form Ag layer 
by which patterning was carried out on an alkali inclusion glass substrate. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to glass goods especially glass goods useful as an 

electrode for plasma displays, and its manufacture technique. 

[0002] 

[Prior art] Conventionally, as a glass substrate for plasma displays, the******** lime silicate glass formed in tabular 
[ with a thickness of 1 .5-3. 5mm ] or the glass of a high strain point is used. Usually, substrate glass is fabricated by the 
float glass process excellent in smooth nature toward mass production method. Since a float glass is carried out and 
made into the hydrogen ambient atmosphere by the forming process, a microns [ several ] reduction zone generates on 
a glass front face, and, generally it is known that Sn2+ of the melting Sn origin exists in this layer. 
[0003] On the other hand, after applying Ag to a glass-substrate front face as a bus electrode through a transparent 
electrode generally in a plasma display manufacturing process, heat treatment of carrying out a 20-60min hold at 550- 
600 degrees C is repeated several times. It sets at this heat treatment process, and is Ag+. Ion diffuses a transparent 
electrode, a glass front face is reached, and it is Na+ in glass. The ion exchange arises between ion. 
[0004] Consequently, it is Ag+ in glass. Ag+ which ion invaded and invaded It is returned by Sn2+ which exists in a 
reduction zone, and ion generates the colloid of metal Ag. It becomes failure, when substrate glass is colored yellow 
and the brightness and contrast of image display are improved with this Ag colloid. Moreover, since the whole panel 
colored yellow and appeared, there was a problem demote a goods value. 

[0005] The problem that Ag paste will color substrate glass as an electrode The phenomenon in which Ag electrode for 
defrosters prepared in the rear window glass for automobiles colors a glass substrate is known so that it may be 
indicated by real fairness the official report of No. 34341 [ six to ]. as a cure The reducing agent which is a metal 
powder is put in into the tinction ceramic layer applied between Ag electrode and a substrate, and the technique of 
preventing that prevent that Ag under Ag paste ionizes and Ag diffuses the inside of a ceramic layer, and suppressing 
tinction of a glass substrate is learned. However, such technique of using it for the electrode for plasma displays as 
which highly precise smooth nature is required is not practical. 
[0006] 

[Object of the Invention] this invention can reduce yellow coloring by Ag colloid, and aims at offer of useful glass 

goods and its manufacture technique as an electrode for plasma displays. 

[0007] 

[The means for solving a technical problem] this invention offers the glass goods with which the layer which contains 
ZnO between the aforementioned glass substrate and Ag layer was formed, and its manufacture technique in the glass 
goods with which it comes to form Ag layer by which patterning was carried out on an alkali inclusion glass substrate. 
[0008] As for glass goods, it is desirable that it is an electrode for plasma displays. 

[0009] This invention persons found out that yellow coloring by Ag colloid could be reduced remarkably by using the 
substrate which formed the layer (henceforth ZnO inclusion layer) containing ZnO as a protective coat between the 
glass substrate and Ag layer. That is, ZnO inclusion layer is Ag+. It found out that the diffusion to the substrate glass 
front face of ion could be suppressed. 

[0010] L* a* b* according [ the degree (observation from a layer coating side opposite side) of yellow of the substrate / 
have Ag layer which comes to calcinate Ag on substrate glass through ZnO layer, and / after a plasma display 
manufacturing process ] to illuminant C b* in a color coordinate system The electrode for plasma displays (henceforth 
PDP) which is 1 5 or less is offered. 

[001 1] The cross section of the display polar zone of PDP is shown in drawin g 1 . The panel of the color PDP has the 
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glass substrate 10 by the side of the screen shown in drawing 1 , and a glass substrate by the side of the tooth back 
which counters this although not illustrated. On the glass substrate by the side of the screen illustrated, many display 
electrodes to which the couple of the X electrode 5 and the Yn electrode 6 is parallel are opposite-formed. Each display 
electrode consists of a transparent electrode 8 and a bus electrode (metal electrode) 9. Between this parallel pole, 
alternating voltage is impressed and field electric discharge is performed. On a display electrode, the dielectric layer 3 
and the protection layer (MgO) 4 are formed. On the other hand, although not illustrated, an address electrode is 
constituted in the orientation which intersects perpendicularly with a display electrode, and the fluorescent substance of 
the red (R) green (G) blue (B) prepared near the electrode is made to color as 1 pixel on the glass substrate by the side 
of the tooth back which counters this. The electrode to which the bus electrode 9 makes Ag, such as Ag paste, a 
principal component is used. In drawing 1 , the glass substrate 10 consists of a front- windshield plate 1 and a ZnO 
inclusion layer 2. 

[0012] Forming Ag print in piles after a black ceramic sprint may be performed for the purpose, such as a bandage 
when seeing from a background the electrode and wiring by Ag print formed on the glass substrate, and a design of a 
burster trimmer stacker feature. However, when the optimum conditions can be chosen neither by the black 
combination of the ink of a ceramic sprint and Ag print, nor constraint of a process planning, a black ceramic sprint 
may be passed, Ag may be spread into a glass substrate from Ag print, yellow coloring may be caused, and it may 
become a problem. Occurrence of Ag colloid coloring in a glass substrate can be effectively prevented by forming ZnO 
layer between a black ceramic sprint and Ag print on a glass substrate in such a case. 

[0013] ZnO inclusion layer is formed by the sputtering method on the front- windshield plate 1 manufactured by the 
float glass process etc. ZnO inclusion layer may be directly formed on the front face of a front- windshield plate, and 
may be formed through other layers of the need. 

[0014] As for the geometric thickness of ZnO inclusion layer, it is desirable that it is 10-200nm. 
[0015] ZnO inclusion layer is formed of the sputtering method, a vacuum deposition method, a screen printing, a 
flexographic-printing method, a sol-gel method, CVD, etc. Ar/02 using the target which makes metal Zn a principal 
component when based on the sputtering method It is desirable to be more formed in the reactant direct-current (DC) 
sputtering method in the inside of the gas ambient atmosphere or the DC sputtering method in the inside of Ar gas 
ambient atmosphere using the oxide target which makes ZnO a principal component. ZnO inclusion layer formed by 
the above mentioned sputtering method is Ag+. Na+ out of glass according [ suppress the diffusion to the glass- 
substrate front face of ion, and ] to heat The barrier of the diffusion of ion is carried out. Consequently, Ag+-Na+ An 
ion exchange reaction is suppressed effectively and Ag colloid coloring decreases. 

[0016] 50% of oxygen gas etc. is mentioned Ar gas 50% as mixed-gas composition at the time of using 800 W and a 
metal target as an example of sputtering conditions as spatter power at the time of using 3xl0-3Torr and a target with a 
diameter of 6 inches as a pressure of sputtering gas. 

' [0017] Moreover, when ****ing ZnO inclusion layer with a sol-gel method, after are immersed and pulling up a glass 
substrate in the solution which diluted octylic acid Zn to nonpolar solvents, such as toluene, it calcinates and forms at 
about 350-550 degrees C. In this case, ZnO layer by which the impurities which are mentioned later, such as aluminum, 
were added can also be formed by making the metal organic substance, such as a metal alkoxide, acetylacetonato, 
acetate, and an amine, live together in a solution. 

[0018] As a ZnO inclusion layer, it is also effective the thing without an additive for which pure ZnO layer is used 
substantially, and to use ZnO layer (henceforth a ******** ZnO layer) which is the purpose for which adjust 
membranous stress or detailed-ization of the crystal structure is made to perform and by which the impurity was added, 
although it is possible. Since a diffusion of an alkali component is more effectively suppressed by adjustment of 
membranous stress, and detailed-ization of the crystal structure, the coloring prevention effect of having excelled 
further is acquired by them. ZnO layer containing one kind of metal chosen out of the group which consists of B, 
aluminum, Si, Ga, Sn, Ti, Cr, In, and Hfasa******** ZnO layer is used preferably. 

[0019] The alloy target which consists of a metal added as an impurity and Zn is used for a ******** ZnO layer, or it 
is formed by the sputtering method of the thing using the multiple-oxide target of the metal and Zn which are added as 
an impurity. 

[0020] Since a target has conductivity when using the aforementioned multiple-oxide target, **** by the DC-sputtering 
method becomes possible. As an addition of an impurity, one to 10 atom % and that it is two to 6 atom % have [ be / 
under / ZnO inclusion layer / setting / it ] the especially desirable rate of the impurity metal atom to the sum of Zn atom 
and the metal atom of an impurity. 

[0021] After Ag layer which is the bus electrode 9 applying to a predetermined configuration Ag paste of the 
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composition which consists of Ag powder 70 - 80wt% and vehicle [ which mixed oil and the resin ] 27, - 1 8wt% and 
drying this, it is formed on a transparent electrode 8 by calcinating at 500-600 degrees C. The frit under Ag paste has 
the fewer desirable one, and it is desirable that metals, such as Pd, Au, and Pt, are included. 
[0022] A transparent electrode 8 is usually ITO layer and Sn02. A layer is used and it is formed by 40-500nm 
(geometric thickness) by the sputtering method, CVD, the vacuum deposition method, the sol-gel method, etc. 
[0023] In this invention, other layers other than ZnO inclusion layer and Ag layer can be prepared further, for example, 
from a glass-substrate side, also add acid-resisting ability as lZnO/Ag/ZnO, or 2) ZnO/Ag/ZnO / metal nitride layer 
(for example, Si3N4), Or thermal resistance can be raised as metal nitride layer (for example, Si3 N4) / ZnO/Ag/ZnO / 
a metal nitride layer (for example, Si3 N4), or conductivity and infrared light **** can be raised as 
3ZnO/Ag/ZnO/Ag/ZnO. Moreover, 2 and 3 of the above are combined and it is ZnO/Ag/ZnO/Ag/ZnO/Si3 N4. Si3 
N4/ZnO/Ag/ZnO/Ag/ZnO/Si3 N4 It can also carry out. From patterning of Ag layer being required in this invention, 
when forming the above mentioned cascade screen, it is necessary to incorporate suitably the process which performs 
patterning of Ag layer. 

[0024] It can manufacture as follows, the glass goods, for example, the electrode for PDP, of this invention. On 
******** lime silicate glass, ZnO inclusion layer is formed as a protection layer by the sputtering method, and, 
subsequently to ZnO inclusion layer top, ITO layer is formed as a transparent electrode by the sputtering method. 
Subsequently, Ag layer by which uses Ag paste and patterning was carried out is formed on ITO layer. In this case, Ag 
layer by which patterning was carried out carries out pattern printing of the 1 Ag paste, or after it carries out whole 
surface solid printing of the 2Ag paste, it is formed of what is done for patterning by**********. After forming Ag 
layer by which patterning was carried out, it calcinates for 20 - 60 minutes at the temperature of 500-600 degrees C, 
and Ag layer is printed. Subsequently, whole surface solid printing of the dielectric layer is carried out on Ag layer, and 
it calcinates for 20 - 60 minutes at the temperature of 500-600 degrees C. And MgO layer is formed by the vacuum 
deposition method on a dielectric layer, and the electrode for PDP is obtained. 
[0025] 
[Example] 

(Example 1) The 50nm (geometric thickness) aluminum addition ZnO layer (aluminum is three atoms %) 2 was formed 
in front- windshield plate 1 front face which consists of ******** lime silicate glass fabricated by the float glass 
process as a protection layer by the spatter. In addition, an aluminum addition ZnO layer is Ar/02. It ****ed in DC 
mode using gas. Subsequently, the transparent electrode 8 which consists of 200nm (geometric thickness) ITO by the 
sputtering method was formed on the aluminum addition ZnO layer 2. And Ag paste was printed on the transparent 
electrode 8, and it calcinated at 580 degrees C for 1 hour, and after that, the dielectric layer was whole-surface-solid- 
printed, and it calcinated, ranked second, MgO layer was formed one by one by the vacuum deposition method, and the 
electrode for PDP was obtained. The modality (plate composition) of glass plate, the modality of protective coat, the 
formation technique (the protective coat **** method) of a protective coat, and the geometric thickness (thickness) of a 
protective coat are shown in Table 1 . Moreover, composition of the modalities A and B of glass substrate in Table 1 is 
as being shown in Table 2. 

[0026] (Examples 2-12) The electrode for PDP was formed like Example 1 except having changed into the conditions 
shown in Table 1. Examples 4-12 are examples of a comparison, and Examples 1 1 and 12 are examples which did not 
form a protective coat in the glass substrate. 

[0027] It measured by the colorimeter of marketing of the color tone on the front face of glass observed from the 
opposite side of the film surface of the electrode for PDP obtained in Examples 1-12 (b* value of the L* a* b* color 
coordinate system by illuminant C). A result is shown in Table 1. From Table 1, Ag colloid coloring is remarkably 
suppressed by the electrode for PDP of this invention, and it is b*. Becoming small was checked. 
[0028] 
[Table 1] 
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[0029] 
[Table 2] 
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[0030] 

[Effect of the invention] Since there is little yellow coloring which the high brightness and high contrast of a pixel 
display can be taken, is on a display, and poses a problem, the glass goods of this invention are very useful as an 
electrode for PDP. 


[Translation done.] 
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